Introduction
The global or total solar radiation is the fundamental input for design, optimization and performance evaluation of solar technologies and applications such as photovoltaic and solar thermal systems for any specific location. However, for many developing countries including Nepal, solar radiation measurements are not readily available lack of financial constraint associated with acquiring the solar radiation data. The national average sunshine duration and solar insolation are 6.8/day and 4.7 kWh/sq.m/day respectively. However the energy scenario of Nepal is alarming situation because of 6 to 16 hours loads shedding per day at rainy season and dry season respectively [1] .
In this situation, it is only option to develop the best possible methods or select the appropriate models to find out the authentic data of global solar radiation [2] . There are several types of empirical formulae for estimating the monthly mean daily global solar radiation as a function of readily measured climatic data [3, 4, 5] . It is known that the simplest regression relation is Angstrom-Prescott, which relates the monthly mean daily global solar radiation to the number of hours of bright sunshine. This paper explains on modified Angstrom formula and linear regression techniques used to estimate the regression coefficients for the estimation of global solar radiation using sunshine duration.
Pyranometer is shown in figure 1.
Figure 1. CMP6 Pyranometer
This CMP6 Pyranometer is first class among the different Pyranometers. Its operating temperature ranges from -40 0 C to 80 0 C. It has wide spectral range of instrument from 310 nm to 2800 nm. The sensitivity of instrument and field of view are 5 to 15 µV/W/m 2 and 180 0 respectively. In this instrument, the measuring data is recorded by LOGBOX SD data logger within a minute resolution for 24 hours. Its special features are low noise, high resolution and low power consumption. It works in all weather conditions. It collects the data at real time for the needs of meteorology and slow signal analysis. We can insert the SD memory card for long term data storage. For the communication LOGBOX uses either RS232 or RS485 communication port [6] . The global solar radiation (H g ) is measured using CMP6 Pyranometer on the horizontal surface at Pokhara. The relation of extraterrestrial global solar radiation H 0 is calculated using equation (1.10.3) [7] . (1) where H 0 is monthly mean of daily global extraterrestrial solar radiation (MJ/m 2 /day), H g is monthly mean of daily global solar radiation (MJ/m 2 /day) , φ is the is latitude (rad) and δ is the solar declination angle (rad). ω is sunset hour angle for typical day and n is mean day of each months where, n is the day of the year. January first n=1 to 365 days.
The relation of day length is,
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where ω is the sunset hour angle
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On the basis of R 2 , the H g /H 0 can be found using the linear equation and after applying the equation (1) for the extraterrestrial global solar radiation is found. At the end H g can be calculated which will be novel work where all types of measuring instruments could not be installed.
Results and Discussion

Daily Variation of Global Solar Radiation in Pokhara
The diurnal variation of global solar radiation varies due to inclination, solar zenith angle, altitude, change in season and local weather condition. Figure 3 .2 shows the daily variation of global solar radiation at the measurement site Pokhara. The maximum solar radiation is found to be 28.86 MJ/ m 2 /day on 4 th of June. The given figure shows that there is comparatively less amount of global solar radiation is found at the summer season due the excess clouds and rain at that time. 
Estimation of global solar radiation using sunshine duration
Global solar radiation is backbone for existence of life on the earth. Its measurement is too expensive, time consuming, risk of maintenance and calibration of the instruments. Therefore, it has been great importance to propose an efficient option to be used as a solar estimator based on other more readily available meteorological data. Several empirical models for calculating GSR are recommended in literature. Some of these models use variables like sunshine durations, air temperatures, relative humidity and cloudiness [8, 9, 10] .
The values of sunshine duration including day length, fraction of sunshine hours, GSR, extraterrestrial solar radiation and clearness index are used to estimate regression coefficients "a" and "b". On the basis of the regression coefficients and sunshine duration we could estimate the GSR for the years 2011 and 2012 at the same location.
Among the many empirical equations, the most widely used one is modified Angstrom empirical equation [11, 12] . It is selected for the estimation of GSR in, Pokhara. Finally, using the linear regression method we found regression coefficients "a" and "b" which is shown in Table 3 .1 Hence the first order polynomial equation for Pokhara as explained by the given equation
The equation (5) used to estimate the GSR using the regression coefficients obtained in this study and sunshine duration measured at that particular location [13] . Figure 3 .3 gives the comparison between measured values of GSR with predicted values of GSR in these three locations. The given Figure 3 .3 showed that there is remarkable agreement between the measured and predicted values of GSR in Pokhara..However there is small variation during the time of rainy season. The regression coefficients "a" and "b" are also called empirical constants and as earlier pointed out their values depend on latitude, relative sunshine hours, altitude, relative humidity, maximum air temperature and so on. The physical significance of the regression constants is that "a" represents the case of overall atmospheric transmission for an overcast sky condition i.e. n/N=0, while the coefficient "b" is the rate of increase of Hg/H 0 with n/N. The sum of two correlation coefficient a+b significantly represents the overall transmission under clear sky condition or clear sky index suggested by [14] . The performance of the predicted GSR was statistically compared with measured GSR data. The values of root mean square error (RMSE) mean bias error (MBE) and mean percentage error (MPE) and coefficient of determination (R 2 ) are 0.13 MJ/m 2 /day, 0.02 MJ/m 2 /day,6 percent , and 0.70 respectively. All the values are significant range. The values of MBE and MPE are very small and their values are closer to zero and they are highly significant up to the long term performance.
Estimation of GSR using regression coefficients and sunshine duration
The modified Angstrom relation is used to estimate the GSR and regression coefficients. 
